A novel actinomycete, designated strain LR-26 T , was isolated from a small stone collected from an agricultural field in Jeju, Republic of Korea. Cells of the organism were strictly aerobic, Gram-positive, non-motile, short rods. Colonies were bright yellow, circular, smooth and translucent. The organism was characterized chemotaxonomically as having LL-diaminopimelic acid in the cell wall, MK-8(H 4 ) as major menaquinone, a polar lipid profile including diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol and unknown phospholipids, iso-C 15 : 0 as the predominant fatty acid and a DNA G+C content of 72.6 mol%. Comparative 16S rRNA gene sequence analysis showed that the organism was related to the genera Intrasporangium, Terracoccus and Terrabacter within the family Intrasporangiaceae. The closest phylogenetic relatives of strain T were the type strains of 
The genus Terrabacter was established by Collins et al. (1989) to accommodate strains previously assigned to Pimelobacter tumescens Suzuki and Komagata 1983 [basonym Arthrobacter tumescens (Jensen 1934) Conn and Dimmick 1947] . At the time of writing, the genus Terrabacter comprised three recognized species, namely Terrabacter tumescens (Collins et al., 1989) , Terrabacter terrae (Montero- Barrientos et al., 2005) and Terrabacter aerolatus (Weon et al., 2007) . Members of the genus contain LL-diaminopimelic acid (DAP) in the cell-wall peptidoglycan. The genus Terrabacter is classified in the family Intrasporangiaceae, suborder Micrococcineae, along with members of the genera Arsenicicoccus, Intrasporangium, Phycicoccus and Terracoccus.
In the present study, strain T , which was isolated from a small stone (¡1 cm 3 ) collected from an agricultural field in Jeju, Republic of Korea, was characterized taxonomically by the use of a polyphasic approach. For the isolation of bacteria, a stone sample was ground into powder with a pestle and suspended in 10 ml distilled water. Aliquots of the serial diluents were spread onto WAT agar (Li et al., 2002) and incubated for 14 days at 30 u C. The isolate was maintained on ISP2 medium (Shirling & Gottlieb, 1966) and as a 20 % (v/v) glycerol suspension at 220 and 280 u C. As reference strains, Terrabacter terrae LMG 22921 T and Terrabacter tumescens IMSNU 21313
T were grown on CM3 medium [0.1 % beef extract, 0.2 % yeast extract, 0.5 % peptone, 0.5 % NaCl and 1.5 % agar (pH 7.4)] and ISP2 medium, respectively.
Abbreviation: DAP, diaminopimelic acid.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain T is AM690744.
Detailed cellular fatty acid compositions of strain LR-26
Strain LR-26 T was grown on trypticase soy agar (TSA; Difco) at 30 u C for 48 h for examination of cell morphology. Growth was checked on ISP2 medium, TSA and CM3 medium. Cell morphology and motility were observed by using phase-contrast microscopy. The presence of flagella was checked via transmission electron microscopy. Growth was studied at pH 4.1-12.1 and 4-42 u C. NaCl tolerance for growth was tested on CM3 medium amended with 1, 3, 5 or 7 % (w/v) NaCl. Gram staining was performed by using a COLOR GRAM 2-F kit (bioMérieux) according to the manufacturer's instructions. Catalase and oxidase activities were checked with 3 % (v/v) H 2 O 2 and 1 % (w/v) tetramethyl-p-phenylenediamine dihydrochloride, respectively. Degradation tests were performed on ISP2 medium supplemented with 0.5 % (w/v) cellulose, 0.4 % (w/v) hypoxanthine, 0.5 % (w/v) DLtyrosine or 0.4 % (w/v) xanthine. Casein hydrolysis was checked on ISP2 medium amended with 1 % (w/v) skimmed milk. After incubation for 14 days at 30 uC, the presence of a transparent zone was recorded as indicating a positive reaction. Hydrolysis of starch and DNA was determined by using starch agar (Difco) and DNase test agar (Difco), respectively. The following tests were performed with API 20 NE strips (bioMérieux) according to the manufacturer's instructions: nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, urease, aesculin degradation, gelatin hydrolysis, bgalactosidase and assimilation of carbohydrates. API ZYM strips (bioMérieux) for determination of enzyme activities were used according to the manufacturer's instructions.
Strain LR-26
T showed good growth on all tested media, with extensive production of extracellular polysaccharides on ISP2 medium. Cells of strain LR-26 T were Grampositive, aerobic, non-spore-forming, non-motile, short rods (0.3-0.561.0-1.4 mm). Colonies were circular, smooth and convex with entire margins and bright yellow. After incubation for 5 days on TSA, colonies were 0.8-1.3 mm in diameter. Other physiological and biochemical test results are given in Table 1 and in the species description.
Genomic DNA was extracted and purified according to the method of Hopwood et al. (1985) . The 16S rRNA gene of strain T was amplified by PCR with universal primers 27f (59-AGAGTTTGATCMTGGCTCAGOH-39) and 1492r (59-TACGGYTACCTTGTTACGACTT-39). PCRs were performed by using the temperature profile described by Lee et al. (2000) . The purified PCR product was ligated into the pGEM-T vector (Promega) according to the manufacturer's instructions. The ligation product was transformed into competent Escherichia coli JM109 cells. The cloned 16S rRNA gene sequence was determined by using an automatic DNA sequencer (model 3730xl; Applied Biosystems), with an ABI PRISM BigDye Terminator cycle sequencing kit (Applied Biosystems). The 16S rRNA gene sequence of strain T determined in the present study was aligned with corresponding sequences retrieved from public databases by using CLUSTAL_X (Thompson et al., 1997) . Phylogenetic analyses were performed by using the NEIGHBOR, DNAPAR and DNAML programs within the PHYLIP software package (Felsenstein, 1993) . Evolutionary distances were calculated according to the model of Jukes & Cantor (1969) and a phylogenetic tree was constructed based on the neighbour-joining method (Saitou & Nei, 1987) . Bootstrap analysis was carried out as described by Felsenstein (1985) , with 1000 replicated datasets.
An almost-complete 16S rRNA gene sequence (1487 nt) of strain T was compared with those of members of the genera Terrabacter, Terracoccus, Intrasporangium and related taxa in the family Intrasporangiaceae. A neighbour-joining tree ( Fig. 1) showed that strain LR-26 T formed a coherent cluster with members of the genus Terrabacter. The relationship was supported by a bootstrap value of 100 % and was also recovered in trees constructed with both the maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) Chemotaxonomic analyses were performed with cells grown in YMG broth [0.4 % yeast extract, 1.0 % malt extract and 0.4 % glucose (pH 7.2)]. The isomer of DAP was determined according to the method of Staneck & Roberts (1974) and revealed that the cell wall of strain LR-26
T contained LL-DAP as the diagnostic diamino acid. Whole-cell sugars of strain T were analysed by GC of alditol acetate derivatives as described by Saddler et al. (1991) and were found to contain glucose, rhamnose, ribose, xylose and arabinose. Menaquinones were analysed by HPLC as described by Kroppenstedt (1985) . The main menaquinone was MK-8(H 4 ), a common component found in most taxa of the family Intrasporangiaceae. Analyses of polar lipids and mycolic acids were performed as described by Minnikin et al. (1977) and Minnikin et al. (1980) , respectively. The polar lipids of strain LR-26 T contained diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol and unknown phospholipids. Mycolic acids were not detected. The DNA G+C content of strain LR-26 T was 72.6 mol%, as determined by HPLC (Mesbah et al., 1989 T and Terrabacter tumescens IMSNU 21313 T in the presence of hydroxy fatty acids such as C 16 : 1 2-OH and C 17 : 0 3-OH as minor components and in the proportions of C 16 : 0 , C 18 : 0 , anteiso-C 15 : 0 , 10-methyl C 17 : 0 and one or more components of C 16 : 1 v7c and/or iso-C 15 : 0 2-OH.
DNA-DNA hybridization experiments between strain LR-26
T and the type strains of recognized members of the genus Terrabacter were performed according to the initial renaturation method (De Ley et al., 1970) as modified by Huß et al. (1983) . Genomic DNA was isolated by using a French pressure cell (Thermo Spectronic) and was purified by hydroxyapatite chromatography as described by Cashion et al. (1977) . Strain LR-26
T showed levels of DNA-DNA relatedness of 22.8 % (17.6 % in a reciprocal experiment) with Terrabacter terrae LMG 22921 T and of 34.9 % (27.6 %) with Terrabacter tumescens IMSNU 21313 T . Given the value of 70 % DNA-DNA relatedness recommended for the definition of bacterial species (Wayne et al., 1987) , strain T is considered to represent a novel species.
On the basis of the phenotypic and DNA-DNA hybridization data presented, strain T is considered to represent a novel species of the genus Terrabacter, for which the name Terrabacter lapilli sp. nov. is proposed.
Description of Terrabacter lapilli sp. nov.
Terrabacter lapilli (la.pil9li. L. gen. n. lapilli of a small stone). (data from the present study, except where indicated); 4, Terrabacter tumescens IMSNU 21313 T (data from the present study, except where indicated). All strains grew at pH 5.1-9.0, at 15-35 u C and in the presence of 3 % NaCl. Growth at 4 or 42 u C was not observed for any of the strains. All were positive for esterase lipase (C8), a-galactosidase, b-galactosidase and aesculin degradation, but negative for alkaline phosphatase, trypsin, a-chymotrypsin, b-glucuronidase, N-acetyl-b-glucosamidase, a-fucosidase, arginine dihydrolase, indole production and glucose fermentation (API ZYM and API 20NE Differentiation of Mycobacterium, Nocardia, and related taxa by thin layer chromatographic analysis of whole-cell methanolysates. J Gen Microbiol 88, 200-204. Fig. 1 . Neighbour-joining tree (Saitou & Nei, 1987) showing the phylogenetic relationships between strain LR-26 T and related taxa within the family Intrasporangiaceae. Asterisks indicate that the corresponding branches were also recovered in both maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) trees. Numbers at nodes are percentages of bootstrap support from 1000 replicates. Bar, 0.01 substitutions per nucleotide position.
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